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The purpose of this study was to analyze how individuals respond to hunger and starvation, focusing
on ketone metabolism. As a result of measuring the metabolism of ketone bodies at various stages, it
was confirmed that ketone body synthesis was enhanced in the neonatal period even in a satiety state.

However, its significance is not clear, and to clarify the significance of ketone body synthesis in
the neonatal period, the deletion of mitochondrial localized HMG-CoA synthase 2, which is the
rate-limiting enzyme of ketone body synthesis, using CRISPR / Cas9 method. A mutant (Hmgcs? KO) was
prepared and its phenotype was analyzed.

Hmges2 KO mice had significantly reduced blood levels of B-hydroxybutyric acid (S 0HB), a kind of
ketone body. Although no lethal change was observed during the fetal period, hepatomegaly was observed
several days after birth, and marked droplet fat deposition was observed. Electron microscopy also showed
mitochondrial denaturation findings, and metabolome analysis showed that metabolites in the TCA cycle
and energy metabol ites such as ATP were significantly reduced by HmgcsZ KO, despite the accumulation
of acetyl-CoA. Findings consistent with mitochondrial dysfunction. On the other hand, quantitative
proteomic analysis by the iMPAQT method showed that the amount of mitochondrial protein in Hmgcs2 KO
mice tended to be higher than that inwild-type mice. It was suggested that the modification could reduce
the activity. Metabolome analysis indicated that acetyl-CoA had accumulated, and evaluation of
mitochondrial protein acetylation suggested that mitochondrial protein acetylation was significantly
increased in Hmges? KO mice, which was a factor in functional decline.

Before and after childbirth, the means of acquiring nutrition changes from transplacental to lactation.
Ketone body synthesis may mitigate acetyl—-CoA accumulation and protect mitochondrial proteins from
excessive acetylation in response to the rapidly increasing fatty acid load in immature hepatocytes.




